We apply the techniques of S 7 -algebras to the construction of N=5-8 superconformal algebras and of SO(1,9), a modification of SO(1,9) which commutes with S 7 -transformations. We discuss the relevance of SO(1,9) for off-shell superMaxwell theory in D=(1,9).
with I, J, K ∈ {1, 2, 3} , a, b ∈ {0, 1, 2, 3}
and σ The symbols e a and e I * denote unit quaternions and their conjugates, and by the bracket [...] we mean the real part of a hypercomplex number. The step from N = 4 to N > 4 proceeds by first generalizing SU(2) ≃ S 3 to S 7 . The latter is not a group manifold anymore, and therefore we generalize the structure constants ǫ IJK to structure functions
.
The structure functions in eq. (6) depend not only on the coordinates of the sevensphere, but also on their superpartners θ µ , µ ∈ {0, · · · , 7}. It should be stressed that both eq. (5) and eq.(6) are computed as classical algebras, i.e. neglecting double commutators. We should add the action of the generators on the coordinates:
A representation is furnished by the explicit example
We may now rewrite the complete algebra in terms of the currents J I (z) and G a (z) = |λ| −1 [X F e a * ]. We note that G a (z) is reducible for N < 8.
The basic structure of the algebra becomes clear if we set X = 1 and θ = 0, ∂θ = 0:
which is an algebra very similar to the nonassociative construction of Defever, Troost et.al. [6] . We interprete eq.(10) as a N > 4 superconformal algebra "at the north pole of S 7 ". Almost all the complications evident in eq.(9) are due to the nonassociativity of octonions forcing us off the north pole.
The quantum versions of the above algebras are straightforward but quite tedious to elaborate. For N < 8, field-dependent central terms arise. It is easy to arrive at a quantum N=8 algebra with only C-number central terms: one simply leaves out all the ψ-and x-dependence in eq. (8) . It is more difficult, but possible for N=8, to achieve that also in the general case. For a thorough discussion of the various quantum versions of the N = 8 algebra we recommend H. Samtleben's discussion [7] .
SO(1,9) and N=1 Supersymmetric Maxwell-Theory in D=10
The off-shell supersymmetry transformations of a U(1) gauge theory in D= (1, 3) and D=(1,5) may be put in the form [8] 
where α,α, β ∈ {1, 2}, M ∈ {0, · · · , D − 1}, I ∈ {1, · · · , D − 3}, the spinor components ǫ α , ψ α take values in C or H, and the bracket [...] takes the real part of a (hyper)complex expression. The various sigma-matrices are defined as follows:
where µ is a SO(D-2) vector index, i.e. µ ∈ {1, · · · , D − 2}, and as usual σ M N = σ [MσN ] . It is useful to introduce the real spinor ψ A = ψ 1,a , ψ 2,ȧ in terms of two SO(D-2)-spinors with ψ 1 = ψ 1,a e a , ψ 2 = ψ 2,ȧ , a,ȧ ∈ {0, · · · , D−3}. Then the sigma-matrices have the following form:
The main properties of these sigma-matrices are σ (MσN ) = −η M N and σ MσI = σ I σ M . The latter equation may be understood by looking at eq. (12): σ M multiplies a spinor on the left by a (hyper)complex number, while σ I does so on the right. Both operations commute by the associativity of multiplication. The reader may wonder about the matrices σ I . They incorporate, in a real basis, the (hyper)complex structure of spinors in D=(1,3) and D= (1, 5) . One way to see why they are necessary is to count sigma-matrices, for example in D=(1,5):
Without σ I we would not properly fill out the total of 64 matrices with 28 antisymmetric and 36 symmetric ones. This counting makes it pretty clear why it should be hard to extend this picture to D=(1,9). There we have:
: 120
: 126 (selfdual in MNP QR) .
(15)
We obtain the full 16 · 16 = 256 matrices without recourse to some σ I , which would not commute with σ M in any event, due to the nonassociativity of octonions. In the following we will introduce a modification of SO(1,9), which we will call SO(1,9), where there does exist an octonionic structure that commutes with the generators. Using this modification in eq.(11), we will be able to retain the closure of the algebra on the bosonic fields 
are the generators for the spinor-representation, so that, in octonionic form, with ζ = ζ a e a :
The commutators are readily computed:
i.e. we obtain the usual SO (8) commutation relations. However, we clearly are performing nothing but S 7 -transformations, and hence SO(8) ought to be 7-dimensional. This is true, since the projection operator
acts trivially on Σ µν and has dimension 7:
We have, through the introduction of the S 7 -coordinate X, gained the room to introduce (an infinity of) commuting S 7 's, of which we pick the following example:
where we have introduced yet another S 7 -variable Y, which is not strictly necessary. Setting Y = 1 and δ I Y = 0 does not alter the picture qualitatively. That case, however, is a rewritten version of eq. (2.11) in [4] . In any case we have now
It remains to define the counterpart to σ 
where Y = η/|η|. In order to ensure the usual (anti)hermiticity properties, we integrate eq.(12) over X and Y , with normalization dX = 1. Without these integrations, identities such as
